The e e storage ring DORIS II /1,2/ has been operat-
Introduction
The e e storage ring DORIS II /1,2/ has been operating for high energy physics experiments in the region of the Y resonances around 2x5 GeV and as a source for synchrotron radiptior. near 3.7 GeV. A luminipsity of nearly 3xlO 3cm sec or more than 1500 (nb) /day has been achieved. For synchrotron radiation e -currents of about 100 mA are stored in 4 bunches (out of 480 buckets).
As long as the beam-beam interaction does not limit the luminosity the optimum performance of the ring is obtained for both modes of operation if the currents stored are large, the cross section of the beam is small and the lifetime is long. Thus we concentrate the discussion on these subjects.
Beam Cross-Section To obtain a small cross section both the horizontal and the vertical emittance have to be small. The horizontal emittance has been minimized with the help of optics calculations aimed at making the best use of the magnet lattice whose layout is essentially determined by the old DORIS I-geometry /3/.) In agreement with experiments the emittance has been found to be = 2.0 10 8 radm x at 1 GeV. When DORIS II is operated as a source for synchrotron radiation, a simpler optics without waist at the interaction points is used, but the normalized horizontal emittance remains unchanged. The emittance ratio is a few percent. Up to now no attempt has been made to minimize it since it has been more important to stabilize the position of the beam. Without correction, the synchrotron radiation at a distance of about 7 m from the source would change its position by about 2 mm over a period of hours due to movements of the bending magnets. These deviations have been reduced by 2 orders of magnitude by improving the supports of the bending magnets and controlling the position of the stored beams. A wiggler magnet with 16 periods, a length of 2112 mm and a maximum field of 0.6 Tesla has been installed and as expected, at 3.7 GeV it did not change the beam parameters.
Maximum Currents
It has already been mentioned that DORIS II is operated with single bunch currents of about 2x45 mA for luminosity runs at energies lower than 5 GeV. This is possible only after careful adjustment of the rf-parameters and if a feedback system is used to damp horizontal and vertical betatron oscillations and sometimes also the synchrotron oscillations. Three effects limit this current. 
